We Molecular hybridization (1) with radioactive DNA probes synthesized with the aid of appropriate murine RNA tumor viruses has demonstrated the presence of viral-related RNA in human neoplasias (2-5). Development of the simultaneous detection test (6) permitted us to establish that the RNA we were detecting in human tumors was 70 S in size and encapsulated with an RNA-dependent DNA polymerase (7-9) in a particle possessing the density of animal oncornaviruses (8). Thus, human neoplastic cells contain entities that satisfy three of the criteria diagnostic of viral etiological agents identified with homologous diseases in animals.
taneous detection test, we showed that human brain tumors contain 70S RNA and RNA-directed DNA polymerase encapsulated in a particulate component possessing a density of 1.17 g/ml. These particles satisfy the three diagnostic criteria that characterize RNA tumor viruses of animals. 24 Out of 26 (92%) of the most malignant (glioblastoma and medulloblastoma) brain tumors examined contained these virus-like entities.
Molecular hybridization (1) with radioactive DNA probes synthesized with the aid of appropriate murine RNA tumor viruses has demonstrated the presence of viral-related RNA in human neoplasias (2) (3) (4) (5) . Development of the simultaneous detection test (6) permitted us to establish that the RNA we were detecting in human tumors was 70 S in size and encapsulated with an RNA-dependent DNA polymerase (7-9) in a particle possessing the density of animal oncornaviruses (8) . Thus, human neoplastic cells contain entities that satisfy three of the criteria diagnostic of viral etiological agents identified with homologous diseases in animals.
We used [3H]DNA made with animal oncogenic particles to probe for homologous information in the RNA of human tumors. The particles identified in human neoplastic tissues can be a source of the [3H]DNA required to determine sequence relationship between the RNA of the human particles and that of the corresponding animal oncornaviruses. When [3H]DNA synthesized with particles obtained from human breast cancer and from human leukemias were challenged with various RNAs from murine and avian oncornaviruses, the [3H]DNA synthesized by the particles derived from various human cancers hybridized uniquely to the RNAs of the viruses that caused the corresponding neoplastic diseases in mice (8, 9) .
In our present approach, we focused on adenocarcinoma of breast (2), leukemias (3), sarcomas (4), and lymphomas (5). These were chosen because excellent murine models were known and the corresponding viral agents were well characterized and readily available. Thus, we could produce the required [3HI]DNA probes. The degree of homology between the murine agents and the human tumor sequences was small but adequate for detectability. While confirming the homology between RNA in human leukemic cells and that of murine Rauscher leukemia virus, Gallo and his associates (10) showed that, had it been available at the time in adequate quantity, a primate sarcoma virus would have made such experiments much easier.
Neoplasms of the central nervous system are unique in being prevalent in Homo sapiens. Spontaneously occurring brain tumors in animals are rare (11, 12) . Although some viruses produce tumors in animals when directly inoculated into the brain in fairly massive doses, no acceptable evidence for putative etiologic viral agents has been provided (13 8.3) and divided into two equal parts. A standard RNA-directed DNA polymerase reaction was performed on one part of the p-180 fraction. After incubation for 15 min at 370, the nucleic acid complex was extracted with phenol-cresol. Its size was determined on a 10-30% linear glycerol gradient(S). After detergent disruption, the other half of the p-180 pellet was preincubated in the presence of RNase A (50 pg/ml) and RNase T, (50 pug/ml) for 15 min at 37°. A similar RNA-directed DNA polymerase reaction was then performed (0). normal human brain tissues from patients with nonneoplastic or unrelated diseases served as controls.
Simultaneous Detection of 70S RNA and RNA-Directed DNA Polymerase (7). 1-4 g of tissue was finely minced and disrupted with a Silverson homogenizer at 40 in TNE buffer [10 mM Tris*HCl (pH 7.4)-0.15 M NaCl-10 mM EDTA]. This tissue homogenate was then centrifuged at 4000 X g for 10 min at 00, and the supernatant was recentrifuged at 10,000 X g for 10 min at 00. The resulting supernatant was then layered on a 15-ml column of 25% glycerol in TNE buffer and spun at 100,000 X g for 1 hr at 40 in a Spinco SW-27 rotor.
The resulting pellet (p-180) was suspended in 10 Hybridizations were also done between tumor [3H]DNA and viral RNA. Preparation of viral RNAs has been described (14) .
Density of Particles Containing 70S RNA and RNA-Directed DNA Polymerase. A polysome RNA (p-180), prepared from tumor tissues as described above, was suspended in TNE buffer, layered on a linear gradient of 20-50% sucrose in TNE buffer, and centrifuged at 25,000 rpm in a; Spinco SW-27 rotor at 40 for 210 min. 10 Equal fractions were gathered from below and diluted with TNE buffer to a sucrose concentration of less than 15%. Simultaneous detection for 70S RNA and RNA-directed DNA polymerase was done on each fraction, and each was spun at 100,000 X g. The amount of 70S [3H ]DNA synthesized by an endogenous RNA-directed DNA polymerase was determined by glycerol velocity centrifugation.
RESULTS
Representative outcomes of simultaneous detection assays on malignant brain tumors and on normal brain tissue are described in Fig. 1 . All three malignant tissues (Figs. 1A, B , and D) show clear evidence of well-defined 3H-labeled DNA in the 70S position of the glycerol gradient. Furthermore, pretreatment with ribonuclease leads to the disappearance of [3H ]DNA from the 70S region. Finally, no such peak appears with a similar fraction prepared from normal brain tissue (Fig. 1C) (Fig. 2) . The [3H]-DNA synthesized by the particles from the glioblastoma hybridizes back to the RNA derived from the same tumor ( Fig. 2A) . No such complex formation, however, occurs with similar preparations of cytoplasmic RNA from normal brain tissue (Fig. 2B) (Fig. 3) . The peak of the activity (arrow) centers at 1.17 g/ml, the density characteristic of RNA tumor viruses.
Medical Sciences: Cuatico et al. (Fig. 4) . RNAs were prepared from avian myeloblastosis virus, Rous sarcoma virus, Rauscher leukemia virus, mouse mammary tumor virus and visna virus, which causes a "slow" neurological disease in sheep. The RNAs of none of these animal viruses possess any detectable homology to the DNA synthesized by the particles from the glioblastoma (Fig. 4) relatedness of the kinds of virus-like particles found in various human neoplasias. If they are distinct, a possibility suggested by the unique particle in breast cancer, a pathway towards an organ site-specific diagnostic procedure might be provided.
